FAS-mediated apoptosis and its relation to intrinsic pathway activation in an experimental model of retinal detachment.
To determine whether the FAS-mediated apoptosis pathway becomes activated in the retina after retinal detachment and to investigate the temporal relationship between the activation of the FAS-pathway and the intrinsic apoptosis pathway involving caspase-9 and cytochrome c. Experimental retinal detachments were created in Brown-Norway rats by injecting 10% hyaluronic acid into the subretinal space. Retinal tissue was harvested at 2, 4, 8, 24, 72, and 168 hours after creation of the detachment. Immunoprecipitation was performed to assess for FAS-receptor/FAS-ligand complex formation, and activation of caspase-8 and BID (a member of the Bcl-2 family of proteins) was assessed by Western blot analysis. A caspase-9 activity assay and immunoprecipitation of the caspase-9/cytochrome c complex were performed at these same time points. Specific pathway inhibition was performed with the caspase-9 inhibitor zLEHD.fmk or neutralizing antibodies against either the FAS-receptor or FAS-ligand. Transcription levels of FAS and intrinsic pathway intermediates were assessed as a function of time after retinal detachment by using quantitative real-time polymerase chain reaction. Retinal detachment resulted in the time-dependent formation of the FAS-receptor/FAS-ligand complex that preceded the peak of caspase-9 activity and caspase-9/cytochrome c complex formation. Cleavage of caspase-8 and truncation of BID were also observed. Injection of zLEHD.fmk into the subretinal space of a detached retina resulted in decreased caspase-9 activity, as did injection of anti-FAS-receptor antibody into either the subretinal space or the vitreous. Retinal detachment resulted in the transcriptional upregulation of the FAS-receptor, FAS-ligand, caspase-8 and BID, but not caspase-9 and cytochrome c. The FAS-mediated apoptosis pathway becomes activated and transcriptionally upregulated after retinal detachment. The peak of FAS activation precedes that of the intrinsic pathway, and inhibition of FAS activation can decrease caspase-9 activity.